
I do believe the punitive arena must be tremendously stronger than that of the ADA.
This is supported by the facts that the ADA was signed into law many years ago, yet
the majority of America is still not accessible to people with disabilities. Want proof,
run a check on just the hotels or restaurants in Washington, D.C.!

#40.

On this point I would refer back to my statements on # 39., and the points of joint
responsibility solutions in regards to purchasing and selling thereof. I would think this
would be the most effective of solutions.

In closing I would again be readily available to provide further documentation and input
in this arena, please let me know if I can be of further assistance.

Sincerely,

Jo Waldron
5195 Fontaine Blvd.
Fountain, CO 80817
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Slawek Wycech
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REPORT No. 2507

Subject: Evaluation of Magnetic Field Strength, Distribution and Frequency
Response Generated Around Hearing Aid Magnetic Coupler HATIS

I~TRonUCT10N

Evaluation of the propenies of magnetic field generated by HATIS was conducted at APREL Laboratories. The
Test Procedure. described in this document. was prepared by APREL Laboratories. When appropriate. the FCC Part
68 and IEEE 1017 procedures were observed.

TEST PROCEDURES

A reference telephone. AT&T R:!500DMG, was connected to a Central Office Simulator Ce.O.S.). The Landline
System was connected between the base of the telephone and the handset of the telephone.

The System was switched to position "Phone". Test signal of -12 dBY open circuit was supplied to the e.O.s.
Acoustic output from reference and amplified handsets was measured.

Magnetic field around the ear cap of the reference unamplified handset was scanned using a Magnetic Field Probe,
part of a Magnetic Field Scanner TOMMI. Distance from the ear cap plane and scanning coil was 10 mm. This
distance simulates typical distance between ear cap plane and behind-the-ear (BTE) hearing aid. Also, maximum
magnetic output from amplified handset was measured.
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The Landline S~·~tem was s,,;tched to Ihe -Aid" position and mal!netic: fidd level around T-Coupler was l-cann~d.

Th~ scan \\ as Cl)nduct~d \\ ith unamplifi~d hand!>~t connected 10 the s\\ itch 00\. Reference mC'a"urC'lll~nl at a\ ial
and raJial ma,imums \\ ~re ctlOduct~d \\ ith amplifil:d hand~et connected to the switch box. The referenc~ distance
b~t\\e~n surface of the T-Coupler and the Magnetic Field Probe was 6 III Ill. This distance represetm. l~ pical
di~lance helW een g~ometrical centres orT-Coupler and hearing aid.

HA TIS Cellular System was verified for its magnetic Output with two available samples of cellular telephones,
Panasonic EB-H20 and Ericsson EH·~~O. Bolh cellular phones were l,'erilied for Iheir acouslic outputs at nominal
and maximum gain settings. Cellular Test System 'A":lv~td.. 36000 was used 10 put telephones in the call mode. In
a call mode a I kHz test signal modulated with X 2.Q "Hz was sent to the teh:phones.

After acoustic output verification. the HATIS Cellular System was connected to the audio connector of each of th~
cdlular telephones re~pecthel). Magnetic Field Probe was located at cp-ordin:lIes \\here L.mdline System T·
Coupler produced maximum magnetic output. The level was measured at volume control set to nominal and
maximum.

During the scanning process the HATIS T-Couplers and handset ear C:lp were mounted under grid calibrated in 5
mm steps and having dimensions 50 mm width and 110 mm length.

TEST RESULTS

Numerical results of acoustic output and magnetic field levels are shown in Table I. attached.

Charts presenting magnetic field distribution are included in this report. Charts I and 2 are showing 3-D
distribution

of the resultant of magnetic field. The resultant field was calculated from individual vector components. The
spatial distributions for individual components are given in Charts 3 10 8. Chans 9 to 16 are showing distribution
of magnetic field components at the surface corresponding to a Iikdy distance between hearing aid and the magnetic
field source device.

Chart 17 represents voltage induced in the probe located in the magnetic field generated by a HAC telephone and by
HATIS T-CoupJer respectively. The 6 dBloct output increase corresponds to a "flat" characteristic of magnetic
field.

CONCLUSIO"'S

It may be concluded that:

• Reference telephone AT&T 2500DMG, equipped with unamplified handset, meets requirements of FCC Part
68 Standard for hearing aid compatibility.

• Frequency response of the magnetic field generated by HATIS Landline!Cellular Systems with T-Coupler is
"flat" and represei1ts better balance betvieen low and high frequency ranges. Response of receiver U3 shows
loss of high frequencies. Graph 17 shows frequency responses of receiver U3 and HATIS. It has to be noted
that the curves show voltage response and not actual magnetic field (6 dB/oct slop difference).
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COSCLUSJONS continued

• Magnetic fiell dil'trihution arCtund HATIS coil is more im.'gulur thun dimibution o~ magnetic field produced hy
all average U3 receh'er providing several positions for coupling optimisation.

• HATIS Landline System with T-Coupler produces maximum magnetic output 15 dB higher than an U3 type
receiver installed in a G3 handset.

• HATIS Cellular System with T-Coupler, with cellular tele;>hone volume control at nominal sening.. produces
maximum magnetic output approx. 20 dB higher than an average U3 receiver used in the land network.

• HATIS Landline System was verified for its operation in conjunction with an amplified handset t)'pe G6. With
switch in position "Phone" magnetic output from the T-Coupler was not observed. With switch in position
"Aid" magnetic output from T-Coupler was observed. Handset receiver was not muted and acoustic output was
3 dB lower than with the switch in position "Phone". Magnetic output fr"m the T-Coupler varied only b)' 6 dB
with respect to full volume control adjustment.

All experiments were carried out at APREL Laboratories. between November 15 and December :!-5. 1995.
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TABLE I TEST RESULTS ..

. - ~,.-..:. '- -, ;" -.. - .

... '.","..,,- ."'~,::';:':", '';":

Mrllsurrd Slimple Coupling to ~1agnetit Lr\el Field AC:lIuslic:
Field Probe (dB r~l. AIm) Orientation Output

(dUSPll

.1\ T&T ~:'(I0. Hands~t G3 \\ ith U3 Dir~ct -11.0 Axial I 90
receher I -16.(, F,di.'

·\T&T 1500. Handset G6 with U3 Dirl.'Ct 1.0 A\i:ll III
receiver. volume control maximum -to .. Radial

AT&.T ~500. Handset G6 \\ ith U3 Direct ·2:;.0· Axial CJO"
receiver. volume control minimum -18.0· Radial

AT&T ~500. Hanriset G6 with U:l Direct. with HATiS ·1.0 Axial 108
receiver. volume control maximum connec,c:.1. SWI:-:h in Aid ~7.u r••dial

posiLion

AT&.r 1500. Handset G6 with U3 HATIS ·12.(\ Ax~,,1 108
I eceiver. volume control ma>..imum ·18.0 Radial

AT&T 1500 HATIS Landline S)'stem -7.0 A~;ial 90
with T-Coupler .J 1.0 Radial

Panasonic EB-H20. nominal \Obi:le HATIS Celltdar System

I
0.0 A:-;iaJ 92

control. X:!.9 kHz dev;ation with T-Coupler. -2.0 Radial

Panasonic EB-H10. maximum HATIS Cellular System 8.0 Axial 100 I
\olume control. X2.9 kHz deviation with T-Col,;pler 6.0 Radia!

cric!::on AH220. nom in:.! volume HATIS CeHular System 1.5 Axial ~

control. X2.9 kHz deviation with T-Coupler -0.5 Radial -
Ericsson Ati220. ma\:imum volume IHATIS Cellular S)"'" 13.5

1

k;ial 97
~ontroI. )<2.9 kHz deviation with T-Coupler 12.0 Radial

AT&T 2500 with Neck Loop IDirect, 15 em above -48.0 I Axial 90
J

* Interrninent operation of volume control3[ lowest sening
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Graph 1. HATIS. Magnetic Field Di~tribulion.Resultant
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Graph 2. Reference Telephone AT&T 2500DMG, G3 Hanliset, U3 Receiver.
Magnetic Field Distribution. Resultant.
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Graph 3. HATIS. Magnetic F~~ld Distribution.
Radial Component Scanned Along I.ongitudir.al Axis.
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Magnetic Field Intensity Range
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Magnetic Field Distribution. Radial Component SC3nned Along Longitudinal Axis of the

Handset.
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Graph 8. Refe:'encc Telephone) t.T&T 2500DMG, GJ Handset. UJ Receive~·.
Magnetic Pelu Distribution. Ax;3' Component
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Graph 'i1. HATIS. r~C\!lnetic Fit!k~ Oistributiol'.
R:-tdial Component Scanned Across I.ongiludlraal Axis.
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Graph 1i. HAllS. Ma~neticField UistriLution.
RaGki Component Scanned Alan!.: lougituJinal Axis.
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Gr.1ph 13. HAllS. Magnetic Field Ulsl.-i!JlJtion.
Axial Component.
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Objective:

Method:

Criteria:
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To determine safe distances frotn a PCS 1900 TDMA phone user and hearing aid user
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ABOVE 55 DB IRIL ("ANNOYING LEVEL" PER IEC I I 8- 13)

WAS OBSERVED AT DISTANCES
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